Binding of arrestin to cytoplasmic loop mutants of bovine rhodopsin.
The binding of arrestin to rhodopsin is a multistep process that begins when arrestin interacts with the phosphorylated C terminus of rhodopsin. This interaction appears to induce a conformational change in arrestin that exposes a high-affinity binding site for rhodopsin. Several studies in which synthetic peptides were used have suggested that sites on the rhodopsin cytoplasmic loops are involved in this interaction. However, the precise amino acids on rhodopsin that participate in this interaction are unknown. This study addresses the role of specific amino acids in the cytoplasmic loops of rhodopsin in binding arrestin through the use of site-directed mutagenesis and direct binding assays. A series of alanine mutants within the three cytoplasmic loops of rhodopsin were expressed in HEK-293 cells, reconstituted with 11-cis-retinal, prephosphorylated with rhodopsin kinase, and examined for their ability to bind in vitro-translated, 35S-labeled arrestin. Mutations at Asn-73 in loop I as well as at Pro-142 and Met-143 in loop II resulted in dramatic decreases in the level of arrestin binding, whereas the level of phosphorylation by rhodopsin kinase was similar to that of wild-type rhodopsin. The results indicate that these amino acids play a significant role in arrestin binding.